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Amendments to tho Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1 . (Original) A computer system comprising: 

a plurality of microprocessors, each microprocessor having a cache; 

a main memory array, a portion of the main memory array designated as a 
first-in/flrst-out (FIFO) buffer; 

a first bridge device coupling the plurality of microprocessors and the main 
memory array, the first bridge device at least partially responsible 
for implementing a cache coherency protocol to keep the cache of 
each microprocessor and the main memory coherent; 

a second bridge device coupled to the first bridge device by way of a 
primary expansion bus; 

a hardware device coupled to the second bridge device by a secondary 
expansion bus, wherein the hardware device has a cache memory 
that duplicates a portion of the FIFO buffer, and wherein the 
hardware device cache memory Is kept coherent by way of the 
cache coherency protocol. 

2. (Original) The computer system as defined in claim 1 further comprising: 
at least one of the plurality of microprocessors exeoutlng a software 

stream; and 

said software stream configured to pass bytes of information to the 
hardware device by only placing the bytes of information in the 
FIFO buffer. 

3. (Currently amended) The computer system as defined in claim 2 further 
| comprising said hardware device odoptod to po ll-po|ls_the cache memory that 
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duplicates portions of the FIFO to check for availability of bytes of information 
from the software stream. 

4. (Original) The computer system as defined In claim 1 wherein the FIFO 
buffer of the main memory array further comprises a set of continuously 
addressed memory locations. 

5. (Original) The computer system as defined in claim 4 wherein the FIFO 
buffer further comprises at least one cache line of memory locations. 

6. (Original) The computer system as defined in claim 5 wherein the cache 
line of memory locations is 128 bytes in length. 

7. (Original) The computer system as defined in claim 1 wherein the first 
bridge device further comprises: 

a first register identifying a beginning location of the FIFO buffer that is 
duplicated by the cache memory of the hardware device; 

a second register, identifying an end location of the FIFO buffer that is 
duplicated by the cache memory of the hardware device; 

a destination register identifying a location of the hardware device; and 

wherein the first bridge logic, as part of the cache coherency protocol, 
compares transactions to addresses in main memory to the first 
register and the second register to determine if the transaction is 
directed to a memory location duplicated by the onboard cache 
memory of the hardware device. 

8. (Original) The computer system as defined in claim 7 wherein the cache 
coherency protocol further comprises a write-back invalidate cache protocol. 

9. (Original) The computer system as defined in claim 7 wherein the first 
register contains an address of a first memory location of the FIFO buffer. 
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10. (Original) The computer system as defined in claim 9 wherein the second 
register contains an address of a last memory location of the FIFO buffer. 

11. (Original) The computer system as defined in claim 9 wherein the second 
register contains an offset representing the number of memory locations a last 
address of the FIFO buffer resides from the first memory address. 

12. (Original) The computer system as defined in claim 1 wherein the second 
bridge device further comprises: 

a first register identifying a first cached memory address; 

a second register identifying a second cached memory address; 

a third register identifying the hardware device; 

wherein the first and second registers identify a series of continuous 
memory addresses of the main memory cached by the hardware 
device Identified in the third register; and 

wherein the second bridge device receives cache coherency protocol 
messages, compares addresses of the cache coherency protocol 
messages to the first and second registers, and forwards the 
messages to the device identified in the third register. 

13. (Original) The computer system as defined in claim 12 wherein the first 
register contains an address of a first memory location of the FIFO buffer, 

14. (Original) The computer system as defined in claim 13 wherein the 
second register contains an address of a last memory location of the FIFO buffer. 

15. (Original) The computer system as defined in claim 13 wherein the 
second register contains an offset representing the number of memory locations a 
last address of the FIFO buffer resides from the first memory address. 
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16. (Original) The computer system as defined in claim 1 wherein the 
hardware device coupled to the second bridge device by the secondary 
expansion bus further comprises a hardware device capable of bus-mastering the 
secondary expansion bus. 

* 

17. (Original) The computer system as defined In claim 16 wherein the 
hardware device further comprises a network interface card. 

18. (Original) The computer system as defined in claim 17 wherein the 
network interface card further comprises a system area network interface card. 

19. (Original) The computer system as defined in claim 18 wherein the system 
area network interface card further comprises an Inflni Band compatible interface 
card. 

20. (Original) The computer system as defined in claim 17 wherein the 
network interface card further comprises a storage area network interface card. 

21. (Original) The computer system as defined in claim 20 wherein the 
network interface card further comprises a Fibre Channel compatible interface 
card. 



22. (Original) The computer system as defined in claim 16 wherein the 
hardware device further comprises a graphics adapter. 

23. (Original) The computer system as defined In claim 16 wherein the 
hardware device further comprises an audio input/output card. 

24. (Original) The computer system as defined in claim 16 wherein the 
hardware device further comprises a mass storage device. 
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25. (Original) The computer system as defined in claim 24 wherein the mass 
storage device further comprises a hard drive. 

26. (Original) The computer system as defined in claim 24 wherein the mass 
storage device further comprises a compact disk drive. 

27. (Original) The computer system as defined in claim 1 wherein the cache 
memory that duplicates a portion of the FIFO memory in the hardware device 
further comprises a random acoess memory configured to operate as the cache 
memory. 

28. (Original) The computer system as defined in claim 1 wherein the cache 
memory that duplicates a portion of the FIFO memory in the hardware device 
further comprises a series of hardware registers. 

29. (Currently amended) A method of notify i ng o hardware dovioo in o 
s omputor oyotom that i nformation from a ooftwore stream oxooutod by a 
m i oroproooocor io avo i lablo i n a main memory array first i n/firot out (F I FO) buffer, 
t h e mothod -comprlslng: 

allowing the-a_hardware device,, coupled to » micro processor and main 
memory by wav of a bridge device, t o participate in a coherency 
domain of the-i_computer system by the hardware device having a 
coherent cache memory duplicating a cache line of the-a_FIFO 
hnffer of the main memory: 

writing information to the cache line of the FIFO buffer by the-i_software 
stream; and 

notifying the hardware device that the information is available In the FIFO 
buffer by invalidating the duplicate copy of the cache line of the 
FIFO buffer in the onboard cache memory of the hardware device. 
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30. (Currently amended) A method of notifying a hardware device in a 
computer system that Information from a software stream executed by_a 
microprocessor Is available in a m ain memory array first-in/flrst-out f FIFO) buffer. 
the method comprising: 

allowing the hardware device to particip ate in a coherency domain of the 
computer avatem bv the hardware device having a coherent cache 
memory duplicating a cache line of the FIFO buffer: 
writing information to the cache line of th e FIFO buffer bv the software 
stream, comprising: 

Tho mothod as dof i nod i n ola i m 30 whoro i n wr i ting i nformation to the cache ll n e- of 
tho F I FO buff e r by tho softwar e str e am furth e r compris e s: 

requesting exclusive ownership of the cache line by a 

microprocessor executing the software stream; 
granting exclusive ownership of the cache line to the 

microprocessor by a cache coherency system; and 
writing the cache line once exclusive ownership of the cache 
line is granted to the microprocessor; 
notifying the hardw are device that the information is available in thft FIFO 
huffar by invalidating t he duplicate copy of the cache liDfi of the 
FIFO buffer in the onboard cache memory of the hardware device. 

31. (Original) The method as defined In claim 30 wherein notifying the 
hardware device that the information Is available in the FIFO buffer further 
comprises invalidating the duplicate copy of the cache line in the cache memory 
of the hardware device substantially simultaneously with the granting exclusive 
ownership step. 

32. (Original) The method as defined In claim 31 wherein invalidating the 
duplicate copy of the cache line further comprises sending an Invalidation 
message from the cache coherency system to the hardware device to Invalidate 
the copy of the cache line in the cache memory of the hardware device. 
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33. (Original) The method as defined in claim 29 further comprising obtaining 
a copy of the cache line by the hardware device after receiving the invalidation 
command. 

34. (Currently amended) a method o f notifying a hardware device in a 
computer system that information from a software stream executed bv a 
microprocessor is available in a main memory arrav flrat-in/first-out (FIFO) buffer, 
the method comprising; 

allowing the hardware device to participate in a coherency domain of the 
computer system bv the hardware device having a coherent cache 
memory duplicating a cache line of the FIFO buffer: 

writing Information to the cache line of the F IFO buffer bv the software 
stream: and 

notifying the hardware device tha t the Information is available In the FIFO 
buffer bv inval idating the duniiftate copy of the cache line of the 
FIFO buffer in the onboard cache me mory of the hardware device: 
obtaining a coov of the cache line bv t he hardware device after receiving 
an invalida tion command bv: 
Tho mothod ao def i ned I n cla i m 33 whoroin obta i ning a copy of th e cache l in e by 
the hardware) dev i ce furthor oompriooo: 

arbitrating by the hardware device for mastership of a 

secondary expansion bus; and 
reading the cache line of the FIFO buffer into the cache 
memory. 

35. (Original) The method as defined in claim 29 further comprising 
transferring response information from the hardware device to the software 
stream by the hardware device writing the response information to a second first- 
in/first-out (FIFO) buffer in the main memory array. 
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38. (Currently amended) A method o f notifying a hardware device in a 
computer svstem that I n formation from a software stream executed by a 
microprocessor is av a ilable in a main memory array first-in/flrst-OUt (FIFO) buffer, 
the method c omprising: 

allowing the hardware devic e to participate in a coherency domain Of the 
computer svstem bv the hardw are device having a coherent cache 
memory dupl icating a cache line of the FIFO buffer; 
writing information to the cache line of the FIF O buffer bv the software 
stream: and 

notifying the hardware device that the information la available in the FIFO 
buffer bv invalidating the duplica te copy of the cache line of the 
FIFO buffer in the onb oard cache memory of the hardware device, 
the notifying further comprising: 
Tho method as dofinod i n o l oim - ao whoroin not i fying the hardware dovioo 
that tho I nformat i on is ava il ab te -farthor corripriooo; 

polling by the hardware device of the cache memory; and 
receiving notification that the Information is available in the 
FIFO buffer based on the hardware device sensing 
that the cache line of the FIFO buffer in the cache is 
invalid. 

37.-43. (Cancelled). 

44. (Currently amended) A computer system comprising: 

a microproooooor — means for executing software programs, the 

m i croproc e s s or means for executing having a cache means; 
a ma i n momory means for providing program and data storage, a portion 
of the p ro iR momory means for providing program and data storage. 
' designated a buffer means for providing data exchange; 

a first bfid§e-means for br id ging c oupl i ng th e mioroproooooor t hgjneans 
for executing a nd the mo i n momory means for providing program 
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and data storage , the first bfid§e-means for ErMflinq also for 
implementing at least a portion of a cache coherency protocol to 
keep the cache means and the main memory -means program apcj 
dqtq storage coherent; 

a second Wd§e-means for bridging that provides providing protocol 
translation between a first communication — bye — means for 
communicating data and a second commun i cat i on ■ bus -meanejor 
communicating data , the first commun i oation bus means for 
communicating data c oupling the first bridgenneans for frridqlng to 
the second bridge-means for bridging : and 

a hardware d e v i c e-means for providing hardware specific tasks, the 
hardw a r e - dovlo e means for providi ng hardware specific tasks 
coupled to the second bridge mean s , fgr Eliding by tho second 
communication bus m e ans , wherein the means for providing 
hardware specific tasks hordwQro d e vic e m e an s has on oooh e 
memory ajneans for duplicating a portion of the buffers means, and 
wherein the c aoho memory means for duplicating a porti on of the 
buffers means is kept coherent by way of the cache coherency 
protocol. 

45. (Original) The computer system as defined In claim 44 wherein the buffer 
means further comprises a first-in/first-out (FIFO) buffer. 

46. (Currently amended) The computer system as defined in claim 44 wherein 
the FIFO buffer of the moin m e mory means for providing program and data 
storaflsJurther comprises a set of continuously addressed memory locations in 
the rr^in m e mory means for providing program and data storage . 

47. (Original) The computer system as defined in claim 46 wherein the FIFO 
buffer further comprises at least one cache line of memory locations. 
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48. (Original) The computer system as defined in claim 47 wherein the cache 
line of memory locations is 2 N bytes in length, where N Is an integer. 

49. (Currently amended) The computer system as defined in claim 44 wherein 
the first bfldfe-means for bridging f urther comprises: 

a first fegtetef-means for storing an indication of a beginning location of the 
buffer means that is duplicated in the cache means of the hardwar e 
deviee-meane for providing hardw are specific tasks: 

a second r e g i st er-means for storing an indication of an end location of the 
buffer means that is duplicated in the cache means of the hafdware 
daMtflQ-mean a for providing hardw are specific tasks: 

a third dootination register means for storing an address identifying a 
location of the tofdwafe *™,inm mean s for providing hardware 
specific tasks : and 

wherein the first hrid^a-maan s far bridging , as part of the cache coherency 
protocol, compares transactions to addresses in the mgin momory 
means far providing program and data storage to the first fegtetef 
means for storing an Indication and the second fegtetef-means far 
storing an indication t o determine if the transaction is directed to a 
memory location cached by the hardware dov l oo means_foi 
providing hard ware specific tasks. 

50. (Original) The computer system as defined in claim 49 wherein the cache 
coherency protocol further comprises a write-back invalidate cache protocol. 

51 . (Currently amended) The computer system as defined in claim 49 wherein 
the first fegtetep-means far storing an indication contains an address of a first 
memory location of the buffer means. 
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52. (Currently amended) The computer system as defined In claim 51 wherein 
| the second fegistef-means for storing an indication contains an address of a last 

memory location of the buffer means. 

53. (Currently amended) The computer system as defined in claim 51 wherein 
| the second reg i ster means for storing an indication contains an offset 

representing the number of memory locations a last address of the buffer means 
resides from the first memory address. 

54. (Currently amended) The computer system as defined in claim 44 wherein 
the second bfidee-means for bridging further comprises: 

a first fegieteF-means for storing a value identifying a first cached memory 
address; 

| a second rogiotor means for storing a value identifying a second cached 

memory address; 

a third ie§ietef~means for storing a value identifying the hardware dovioo 
mean s for providing har dware specific tasks: 

wherein the first and second fegtetsF-means for storing a value identify a 
series of continuous memory addresses of the ma i n m e mory 
means for providing program a nd data storage duplicated by the 
hardware dovioo mean s for providi n g hardware specific tasks : and 

wherein the second bridge-means for bridging receives cache coherency 
protocol messages, compares addresses of the cache coherency 
protocol messages to the values in the first and second regist e r s 
mean s for storing a value, and forwards the messages to the device 
identified in the third means for sto ring a value feaietef-lf the 
addresses fall within the values. 

55. (Currently amended) The computer system as defined In claim 54 wherein 
| the first fegtetef-means for storing a value contains an address of a first memory 

location of the buffer means. 
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56. (Currently amended) The computer system as defined In claim 56 wherein 
the second feefetep-means for storing a value c ontains an address of a last 
memory location of the buffer means. 

57. (Currently amended) The computer system as defined in claim 55 wherein 
the second jegtetef means for storing a value contains an offset representing the 
number of memory locations a last address of the buffer means resides from the 
first memory address. 

58. (Currently, amended) The computer system as defined in claim 44 wherein 
the software stream executed by the m i croproooocor means for execut)nn is 
configured to pass bytes of information to the hardware dov i ce means for 
providing hardware specific tasks bv only by placing the bytes of Information in 
the buffer means. 

59. (Currently amended) The computer system as defined in claim 45 further 
comprising said hardware dov i c e m eans for providing hardware specific tasks 
adaptod to poll pojjsjhe cache means that duplicates the portion of the buffer 
means to check for availability of bytes of Information from the software stream. 

60. (Currently amended) The computer system as defined in claim 44 wherein 
the hardwaro dcvioe means for providing hardware specific tasks coupled to the 
second bfiege-means for bridging bv the second means for communlcatinp,jw*hei= 
eemprisea a hardware dov i oe is capable of bus-mastering the second 
Trnmm"P ir * ltinn h"P ..mwanft for communicating . 

61 . (Currently amended) The computer system as defined in claim 60 wherein 
the hefdwaw n™>inn means for providing hardware specific tasks . further 
comprises a network interface card. 
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62. (Original) The computer system as defined in claim 61 wherein the 
network interface card further comprises a system area network interface card. 

63. (Original) The computer system as defined in claim 62 wherein the system 
area network interface card further comprises an Infini Band compatible device. 

64. (Original) The computer system as defined in claim 61 wherein the 
network interface card further comprises a storage area network interface card. 

65. (Original) The computer system as defined In claim 64 wherein the 
storage area network Interface card further comprises a Fibre Channel 
compatible device. 

66. (Currently amended) The computer system as defined in claim 60 wherein 
| the hnrHuxnr a means for providing hardware specific tasks device further 

comprises a graphics adapter. 

67. (Currently amended) The computer system as defined in claim 60 wherein 
I the means for p roviding hardware specific tasks hardware dovioo f urther 

comprises an audio input/output card. 

68. (Currently amended) The computer system as defined in claim 60 wherein 
| the means for providing hard w are specific tasks hardware dov i oo f urther 

comprises a mass storage device. 

69. (Original) The computer system as defined in claim 68 the mass storage 
device further comprises a hard drive. 

70. (Original) The computer system as defined in claim 68 the mass storage 
device further comprises a compact disk drive. 
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71 . (Currently amended) The computer system as defined in claim 44 wherein 
the cooho memory means for duplicating a portion of the buffer means in the 
hardware dov l oo means for providing hardware specific tasks further comprises a 
random access memory configured to operate as a cache memory. 

72. (Currently amended) The computer system as defined in claim 44 wherein 
th e caoho momory means for duplicating a portion of the buffer means in the 
hardware dov i o e-means for providing hardware specific tasks further comprises a 
series of hardware registers configured to operate as a cache memory. 

73. (New) A computer .system comprising: 
a microprocessor having a cache; 

a main memoiy array, a portion of the main memory array designated as a 
first-in/first-out (FIFO) buffer; 

a first bridge device coupled to the microprocessor by way of a first bus, 
and the first bridge device coupled to the main memory array by 
way of a second bus. the first bridge device at least partially 
responsible for implementing a cache coherency protocol to keep 
the cache of the microprocessor and the main memory coherent; 

a hardware device coupled to the first bridge device by a primary 
expansion bus, wherein the hardware device has a cache memory 
that duplicates a portion of the FIFO buffer, and wherein the 
hardware device cache memory is kept coherent by way of the 
cache coherency protocol. 

74. (New) The computer system as defined in claim 73 further comprising: 
wherein the microprocessor executes a software stream; and 

said software stream passes bytes of information to the hardware device 
only by placing the bytes of information in the FIFO buffer. 
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75. (New) The computer system as defined in claim 74 further comprising 
said hardware device polls the cache memory that duplicates portions of the FIFO 
to check for availability of bytes of information from the software stream. 
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